Endothelin receptors A and B are expressed in distinct cellular compartments of rat hippocampus following global ischemia: an immunocytochemical study.
The syntheses of endothelin receptors A and B were previously shown to be upregulated in rat dorsal hippocampus after traumatic brain injury. Here we characterize endothelin receptor A and endothelin receptor B cellular distribution in hippocampus after permanent global brain ischemia and their possible association to nerve cell injury. Twenty-minute global ischemia was induced using the Pulsinelli's four-vessel occlusion in conjunction with systemic hypovolemia in male rats. Endothelin receptor A and endothelin receptor B immunoreactivities from sham-operated and ischemic rats were assessed qualitatively in dentate gyrus, Cornu Ammonis, and hilus regions of the hippocampus. Quantitative immunoreactivity measurements were also obtained by optical densitometry. In sham-operated control hippocampus, endothelin receptor A immunoreactivity was absent in nerve cell bodies but strongly expressed in the mossy fiber pathway (axons of dentate gyrus granule cells). After ischemia endothelin receptor A immunoreactivity in the same regions was reduced by 40-50% from control. In contrast, endothelin receptor B immunoreactivity in control hippocampus was widely distributed in pyramidal neurons, granule cells and glial cells, this immunoreactivity increasing by approximately 25-30% after ischemia. Endothelin receptor A's marked decrease in mossy fibers after ischemia may contribute to glutamate release from mossy fiber terminals, thus enhancing excitotoxic effects on their Cornu Ammonis synaptic targets. Additionally, endothelin receptor B increased expression in neurons and glia could be related to a more generalized activation of survival mechanisms involving elements of the neurovascular unit.